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ABSTRACT: 

PROBLEM TO BE SOLVED: To restrain adhesion of frost and dust by a method 
wherein winglets that are bent into triangle shapes whose height gradually 
increases from the front end and which have two or more incidence angles are 
located at the symmetrical positions on the fin surface on the upstream side 
and plane louvers are provided in the middle of the fin surface on the 
downstream side. 

SOLUTION: A cross-fined tube type heat exchanger has such a construction 
that heat transfer tubes are inserted into a number of fins 1 that are arranged 
parallel, and the fin 1 has a heat-transfer tube insert holes 2a, winglets 3 
and 3a and a plane louvers 4. The heat-transfer tube insert holes 2a are 
located on the downstream side near the rear edge and apart from the front edge 
of the fin 1. The winglets 3 located on the fin surface near the front edge" of 
the fin 1 are cut-raised parallel with the front edge of the fine 1 at the 
symmetrical positions on the fin surface on the upstream side and between the 
adjacent heat transfer tube insert holes 2. The cur-raised faces of the 
winglets 3 are formed into two or more shapes that tilt from a line 
perpendicularly intersecting the front edge of the fin 1 and have incidence 
angles θl and θ2 to the gas flow. 
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